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C L AIMS 



1. A gas heating method, wherein gas is i/htroduced into 
at least one chamber having a wall coat^ with fissile 
material, and the fissile material is exposed to a neutron 
flux to induce fission, whereby fissigai fragments are 
released into the chamber. 

2. A method according to claim 1, wjflerein the fission is 
induced in critical conditions. 

3. A method according to claim A, wherein the fissile 
material coating has a fissile contetit lower than 10 mg/cm^, 
preferably in the range from 1 to 3/mg/cm^. 

4. A method according to cLaim 1, wherein the fissile 
material comprises 242m^^ ^ fi/ssile isotope. 

5. A method accord^jag to/ claim 4, wherein the fissile 
material is in the fo^rn of la /:arbide . 



6 . A method ac 

material comprises 



/core 



to^claim 1, wherein the fissile 



=U or 



239 



Pu as a fissile isotope 



7. A method accorcmng to claim 6, wherein the fissile 
material is in the form of a carbide. 

8. A method accg4:ding to claim 1, wherein said at least 
one chamber is locked inside an enclosure surrounded by a 
neutron reflector 

9. A method According to claim 8, wherein the neutron 
reflector compris(fes carbon, beryllium or beryllium oxide. 



• 
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10. A method according to claim 8, wherein the neutron 
reflector comprises a thickness of carbon material 
surrounding the enclosure, said thickness, in/ cm, being at 
least 50/d, where d is the density of said cyarbon material 

5 expressed in g/cm^ . 

11. A method according to claim 8, whetein the neutron 
reflector has cavities for receiving removable neutron- 
absorbing control rods . 

12. A miethod according to claim 8, wherein a plurality of 
10 chambers are arranged in the enclosur*e surrounded by the 

neutron reflector for receiving the heated gas. 

13. A method according to claim 8, wherein said at least 
, one chamber is in communication /with an exhaust nozzle 

through a throat provided in the neutron reflector. 

15 14 . A method according to claim 13, wherein the enclosure 

j.i has a fuel region wKere\ said at least one chamber is 

j:if ' located, and a hot ygas coJleotii^ region between the fuel 

\^ region and the ychroat/ I vih^z^in a cooling medium is 

circulated in a circuiy n3?ving a first portion on a face of 
20 the neutron reflecberf adjacent to the hot gas collecting 
region and a second portion located in the fuel region and 
separated from the hot ga4 collecting region by a partition 
having an aperture in /which an open end of the coated 
chamber wall is inserted, and wherein the coated chamber 
25 wall separates the chamber from said second portion of the 
cooling circuit inside/ the fuel region. 

15. A method acofording to claim 14, wherein a molten 

metal is used as a /ooling medium. 
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16. A method according to claim 15, wherein said molten 
metal comprises "^Li . 

r' 

17. A method according to claim 1, wherein said at least 
one chamber has a tubular shape, 

18. A method according to claim ]/ wherein the wall of 
said at least one chamber is made of /a porous material, and 
wherein the gas is introduced thrc^gh pores of the porous 
wall material. 

19. A method according to c^im 18, wherein said porous 
material is a carbon material 

20. A method according tc/ claim 18, wherein the wall is 
coated with a gas-tight la/er on a rear face thereof with 
respect to the chamber and/the fissile material coating, 

21. A method accordir(g to claim 20, wherein the gas-tight 
layer compri^s titanium carbide. 

Ording to claim 1,- wherein the wall of 
amber is cooled from a rear face thereof 
the chamber and the fissile material 




23. A method according to claim 22, wherein a molten 
metal is us§a as a cooling medium. 

24. A/ method according to claim 23, wherein said molten 
metal (^emprises '^Li . 

25. A gas heating drevice, comprising at least one chamber 
for containing gas yfesrrrT^g a wall coated with fissile 
material, and means /folr exposing the fissile material to a 



neutron flux to induce f 
fragments into the chamber 

26. A device according 

material coating and the 
flux are arranged to indu 




and the release of fission 



im 25 , wherein the fissile 
for exposing to a neutron 
on in critical conditions. 



27. A device accordijig^o claim 25, wherein the fissile 
material coating has^ fissile content lower than 10 mg/cm^, 
preferably in the rang^^>sfrom 1 to 3 mg/cm^ . 

28. A device accordingxto claim 25, wherein the fissile 
material comprises ^^f^Am as a fissile isotope. 

29. A device acQerrSTng to claim 28, wherein the fissile 
material is in the fornT^af a carbide. 

30. A device according to claim 25, wherein the fissile 
material comprises ^^^U, ^^^U or ^^^^u as a fissile isotope. 

31. A device according to claim 30, wherein the fissile 
material is in the form of a carbide. 

32. A device according^to claim 25, further comprising a 

^^00^ ' * 

neutron ref lector -^^^tirrounding an enclosure in which said at 
least one chamber i§*"S?aQated . 



cording jio claim 32, wherein the neutron 
on, beryllium or beryllium oxide. 



33 . A device ac 

reflector comprises 

34. A device according to claim 32, wherein the neutron 

reflector contp^iags a thickness of carbon material 
surrounding the enclogl^e, said thickness, in cm, being at 
least 50/d, wttjere]^ is the density of said carbon material 
expressed in g/cw? 
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35. A device according to claim 34, wherein said 

thickness of carbon material, in cm, is at least 150/d. 

6. A device accordirjg^to claim 32, wherein the neutron 

reflector has cavj^ferfes for receiving removable neutron- 
absorbing control: rods . 

37. A device acbo^ing to claim 32, wherein a plurality 
of chambers are arrangeo^iji the enclosure surrounded by the 
neutron reflector for receivinq the heated gas . 

38. A device accordin3...-t€claim 32, wherein said at least 
one chamber is ir>-^-"6ommunication with an exhaust nozzle 
through a throafe^rovided in the neutron reflector. 

39. A device a-s^rding to claim 38, wherein the enclosure 
has a fuel region wlfe^ie said at least one chamber is 
located, and a hot gas coll^B^ing region between the fuel 
region and the throat, whej^^in a cooling medium is 
circulated in a circuit^^^harOlng a first portion on a face of 
the neutron reflec^tfor adjacent to the hot gas collecting 
region and a seconiiv^portion located in the fuel region and 
separated from the hotga^^-c^lecting region by a partition 
having an aperture — ^vfTTch an open end of the coated 
chamber wall is in^^xted, and wherein the coated chamber 
wall separates the chamfciisi^rom said second portion of the 
cooling circuit insia^*^4;he fuel region. 

40. A device^^prr^ording to claim 39, wherein a molten 
metal is used ei cooling medium. 

41. A device ^recording to claim 40, wherein said molten 
metal comprises Tii— ^ 
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42. A devicq^^^^cording to claim 25, wherein said at least 
one chamber has a^-'-feAitiular shape . 

43. A device ^^secrfcling to claim 25, wherein the wall of 
said at least one>stiainber is made of a porous material, and 
further comprising rnean^ f or introducing the gas into the 
chamber through po^^s""""©?^ the porous wall material. 



44. A device ac^ 

material is a carbc 



rding to claim 43, wherein said porous 
material , 

45. A device ^^c^ording to claim 43, wherein the wall is a 
coated with a ffsi ^tis i^ layer on a rear face thereof with 
respect to the>fchamber and the fissile material coating. 

46. A device according to claim 25, wherein the wall of 
said at lea^t/ one chamber is cooled from a rear face thereof 
with resp^cQ to the chamber and the fissile material 
coating .* 




47. A devi 

metal is used 



icH^^-ac cording to claim 46 
ds 'a cooling medium. 



wherein a molten 



8. A devic^ according to claim 47, wherein said molten 

metal comprisesOLi . 

49. A space eftigine comprising a gas heating device 
according and meafris for expelling the heated gas into space 
to generate thrufet, wherein the gas heating device comprises 
at least one ct^^artEter for containing gas having a wall coated 
with fissile MejldxLeil , and means for exposing the fissile 
material to ^ neutron flux to induce fission and the release 
of fission :^ragments into the chamber 

50. A space en^ne according to claim 49, wherein the 
heated gas comprised hydrogen. 
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51, A space engine according to claim 49, wherein the 
heated gas comprises at least one component selected from 
the group consisting of carbon dioxide, helium and argon. 

52. A sp^e engine according to claim 49, wherein the 
fissile ma;^t/ial coating and the means for exposing to a 
neutron fff^^ are arranged to induce fission in critical 
conditio! 

3. A space engijaer^according to claim 49, wherein the 

fissile material ^patirig has a fis'siTe content lower than 
10 mg/cm-^, preferably iTT^he range from 1 to 3 mg/cm^. 

54. A space engiiie according to claim 49, wherein the 
fissile material conp^ses ^^^"^Am as a fissile isotope. 

55. A space engin^ according to claim 54, wherein the 
fissile material is Sra^^the form of a carbide. 

56. 4 A space engine according to claim 49, wherein the 
fissile material comprises ^^^U, ^^^U or 239p^ ^ fissile 
isotope . 

57. A space engine according to claim 56, wherein the 
^fissile material is in the form of a carbide. 



58. A space engin^^ according to claim 49, further 
comprising a neutrorfref lector surrounding an enclosure in 
which said at least otie.^hamber is located. 

59. A space engine^-atfcording to claim 58, wherein the 
neutron reflector Comprises carbon, beryllium or beryllium 
oxide . 



60. A space ei^gxne according to claim 58, wherein the 

neutron reflector compr^es a thickness of carbon material 
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10 



15 



20 



25 




surrounding the enclosurg,^.^ — &aid thickness, in cm, being at 
least 50/d, where d^^is the density of said carbon material 
expressed in g/c 

61. A space \engine according to claim 58, wherein the 
neutron ref lector^^i^s cavities for receiving removable 
neutron-absorbing contror^'TS^ds , 

62. A space engine according to claim 58, wherein a 
plurality of chambers ara/ arranged in the enclosure 
surrounded by the heutr^n^^ef lector for receiving the heated 

gas , 

63. A space engine according to claim 58, wherein the 
means for expelling the heated gas comprise an exhaust 
nozzle, and kaid at least one chamber is in communication 
with said exhau^^. nozzle through a throat provided in the 
neutron reflector, 

64. A space engine acc^b^ing to claim 63, wherein the 
enclosure has a fuel region where said at least one chamber 
is located, and a hot gas c^Jlr^ecting region between the fuel 
region and the thp&^c€\ wherein a cooling medium is 
circulated in ax^i5ircuit having a first portion on a face of 
the neutron reflector adjacent to the hot gas collecting 
region and a seco?rd-..-.pQrtion located in the fuel region and 
separated from the hot gas^N^p llecting region by a partition 
having an apertu:^^^ in which an open end of the coated 
chamber wall is inserS^i^ and wherein the coated chamber 
wall separates the Chamber from said second portion of the 
cooling circuit inside is^e fuel region. 



;e /ngj 



65. A space ^ftgine according to claim 64, wherein a 

molten metal is used as a cooling medium. 



# 
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66. A space engine a^^^eording to claim 65, wherein said 
molten metal compr^es '^Li . 

67. A space engine a^'i^et^ing to claim 49, wherein said at 
least one chamber has a tubu^r shape. 

68. A space ^^i§ine according to claim 49, wherein the 
wall of said aS^^least one chamber is made of a porous 
material, and f urther^""*s^prising means for introducing the 
gas into the chamber _^&^ough pores of the porous wall 
material . 

69. A space engin^according to claim 68, wherein said 
porous material 5^ a carbon material 

space engine according to claim 68, wherein the 
coated with a gas-tight layer on a rear face 
respect to the chamber and the fissile material 

pace engine according to claim 49, wherein the 
t least one chamber is cooled from a rear face 
respect to the chamber and the fissile material 

72. A sp&^^ engine according to claim 71, wherein a 

molten meta]/ i's used as a cooling medium. 

3. A space engine according to claim 72, wherein said 

molten metal comprfses "^Li . 





